, others by injection of microspheres of mercury into the aortic root (Agress et al., 1957) . In others the mercury was selectively injected into the circumflex artery. Increase of intraventricular pressure, resulting from an increase of afterload, causes reflex responses similar to those resulting from ischaemia (Sleight and Widdicombe, 1965; Oberg and Thoren, 1972 
Several experimental studies have been devoted to ischaemic myocardial reflexes. Some were performed by ligature of the coronary arteries (Hanley et al., 1971 (Hanley et al., , 1972 , others by injection of microspheres of mercury into the aortic root (Agress et al., 1957) . In others the mercury was selectively injected into the circumflex artery. Increase of intraventricular pressure, resulting from an increase of afterload, causes reflex responses similar to those resulting from ischaemia (Sleight and Widdicombe, 1965; Oberg and Thoren, 1972) . These experiments were performed in anaesthetised animals, in most cases with an open chest, and are therefore not necessarily applicable to man. The conclusions drawn were concerned with the reflex response, not the origin of the reflexes, as pointed out by Linden (1975) after a thorough review of the published reports.
Coronary arteriography has been found to cause reflex responses similar to those occurring in ischaemia. Among others, Carson and Lazzara (1970) reported bradycardia, hypotension, and peripheral vasodilatation during coronary arteriography, but no attempt was made to localise the area from which these reflexes originated.
In this study we have evaluated the degree of bradycardia during coronary arteriography in an attempt to localise the origin of the ventricular reflexes in man.
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We have reviewed the electrocardiographic and angiographic data of 200 unselected patients in whom coronary arteriography was performed. One hundred and seventy of the patients were men and the remaining 30 were women. The age range was from 22 Judkins (1968) cases of ischaemic heart disease in which we were from left able to determine the origin of the sinus node artery the mean decrease of sinus rate caused by injection of the left coronary artery was 18-7 b.p.m. while that 1.48, P =0055 caused by injection of the right coronary artery was 15-7 even when the sinus node artery originated rinus node artery from the right in 65 per cent of the cases (Table 2c ).
(d) In the group of cases with left dominance the degree ofbradycardiawas greater during left coronary arteriography even when the sinus node artery came =-1 P P=0*055 from the right coronary artery in 65 per cent of the with sinus node cases (Table 2d) .
resulting in a highly significant statistical difference of t=4a19 (P<0-001) (Fig. 3) . In the group with dominant right coronary artery the mean decrease of rate caused by injection of this artery was 18-3 b.p.m. and that achieved by injection into the left was 15-3 b.p.m., a difference which fell just short of significance at the 5% level (P=0.055). In the 25 cases with an obviously dominant right coronary artery (Fig. 4) the decrease of sinus rate was closely related to the injection of the dominant artery (t=3.51) (P < 0-001).
In the group of cases with balanced circulation to the inferior wall of the left ventricle, in which the atrioventricular node artery originated from the right coronary artery, the mean decrease of frequency caused by injection of the right coronary artery was similar to that caused by injection of the left coronary artery (t=0-34 and P=075) (Fig. 5) .
The mean decrease caused by injection of the coronary artery which gave origin to the sinus node artery was 18-7 b.p.m., compared with a decrease of 15'5 b.p.m. resulting from injection of the other artery (t=2-1 and P=0-025). The same artery gave origin to both the artery which supplied the inferior wall of the left ventricle and the sinus node artery in 60 per cent ofthe cases. In order to evaluate further the influence of the sinus node artery we carried out several correlations ( not be identified. Arrest was more frequent during injection of the dominant artery (8 cases). The circulation was balanced in 2 (Table 3) .
Discussion
Left ventricular reflexes have been studied by various techniques in animal experiments: ligature of one or more coronary arteries (Hanley et al., 1971 (Hanley et al., , 1972 Thoren, 1972) , injection of microspheres of mercury into the aortic root or selectively into a coronary artery (Kezdi et al., 1974) , and inhalation of low concentrations of oxygen (Thoren, 1973a) . Various factors, such as the type of anaesthesia used, thoracotomy, and the different surgical procedures, are probably the cause of lack of uniformity in their results. Furthermore, these studies are not repeatable in human beings. The common response to coronary arteriography is characterised by bradycardia and vasodilatation, measurements of which have been used to assess the intensity of the reflex response. We have used the degree of bradycardia to study the ventricular parasympathetic reflexes.
Low heart rate is common in acute inferior myocardial infarction, as has been reported by Fluck et al. (1967), and Julian et al. (1964) . The pathogenesis of this bradycardia has been speculated on: George and Greenwood (1967) conclude that it is not caused by interruption of the sinus node artery, and others, such as Adgey et al. (1968) , give a predominant role to ischaemia of the coronary sinus region caused by obstruction to flow to the atrioventricular node artery and arteries of the crux. Our findings (Table 2 and Fig. 4) indicate that injection into the sinus node artery and the atrioventricular node artery does not influence the degree of bradycardia caused by coronary arteriography.
Patients with the bradycardia-hypotension syndrome secondary to acute inferior myocardial infarction also present signs of peripheral vasodilatation (Thomas and Woodgate, 1966; Kuhn, 1967) , which, in the presence of prolonged hypotension, indicates failure of the baroreceptor reflex (Costantin, 1963; Kezdi et al., 1974; Thoren, 1973b) .
VENTRICULAR REFLEXES
The inhibition of the baroreceptor reflex mechanism seems to result from the existence of a new reflex which originates from receptors situated in the left ventricle, as pointed out by Costantin (1963) and by Oberg and Thoren (1972) . These receptors are sensitive to various stimuli: hypoxia, compression, distension, etc. Oberg and Thoren (1972) found greater quantities of receptors sensitive to mechanical stimulation in the anterolateral wall of the left ventricle and could not show pressure receptors in the wall of the right ventricle.
The majority of authors localise the ischaemic receptors in the wall of the left ventricle without making reference to their distribution. Some authors studied the reflexes from the posteroinferior wall by tying off or selectively injecting the circumflex artery with mercury (Kezdi et al., 1974; Costantin, 1963) , but made no correlations with those produced by ischaemia of other areas of the left ventricle.
According to our results, the bradycardia produced by coronary arteriography results from reflexes which originate mainly in the inferior wall of the left ventricle. That was the almost invariable finding in cases with dominant left coronary artery (Fig. 3 ) and in those with an obviously dominant right coronary artery (Fig. 4) Fig. 4 and 5 which show a distinct difference in the degree of bradycardia caused by left coronary arteriography. The main angiographic difference between both groups lies in the importance and distribution of the circumflex and obtuse marginal arteries, which provide significant perfusion to the inferior wall of the left ventricle in the group with a balanced circulation; however, the circumflex artery was poorly developed and the obtuse marginal artery followed a lateral pathway in the other group.
Sinus arrest lasting more than 2 seconds has a clear relation with stimulus of the inferior wall of the left ventricle (Table 3) and it also stresses the role of this wall in the pathogenesis of sinus bradycardia during coronary arteriography.
Previous studies (Carson and Lazzara, 1970 ) have suggested the possibility that the reflexes caused by coronary arteriography are the result of dilatation of the coronary capillaries and small veins; this hypothesis was based on the ability to cause a similar response by blockage and distention of the coronary sinus. Further studies may be necessary to elucidate the cause of these reflexes with the view to evaluating the role of myocardial hypoxia, a factor not ruled out in the above-mentioned study.
CONDUCTION PATHWAYS OF VENTRICULAR REFLEXES
The reflexes originating in the left ventricle are conducted centrally via the vagus nerve, a fact shown experimentally by abolition of their reflexes by cooling or sectioning of the nerves. None the less, Hanley et al. (1971) showed that though sectioning of the vagus nerve significantly decreases the reflex vasodilatation after coronary occlusion, it does not completely abolish it.
According to Kezdi et al. (1974) , the carotid glomus may participate, since the activity of the efferent sympathetic nerve fibres is diminished during the hypotension which follows acute inferior cardiac infarction. This may justify the decrease of the habitual baroreceptor reflex and supports the role of the sympathetic nervous system in the efferent pathway of these reflexes. On the other hand, the participation of the parasympathetic system is not understood, because atropine does not block the vasodilatation produced by cardiac stimulus in experimental animal work (Costantin, 1963; Hanley et al., 1971 Hanley et al., , 1972 Kezdi et al., 1974) , and it does not influence the peripheral vasodilatation produced by coronary arteriography according to Carson and Lazzara (1970) ; however, the last authors showed that atropine can completely eliminate the bradycardia produced by coronary arteriography.
